Peripheral mechanisms of opioid antinociception in inflammation: involvement of cytokines.
It has been shown previously that opioids induce antinociceptive effects at peripheral sites in the presence of inflammatory processes. Besides being elicited by local injection of opioids, such effects can also be obtained by activation of intrinsic opioid mechanisms, e.g. following stress. In the present study the possible role of cytokines in this mechanism was investigated. Unilateral inflammation of the hindpaw of rats was induced by local injection of Freund's complete adjuvant. Intraplantar injection of tumor necrosis factor alpha (TNF alpha) or interleukin-6 induced a dose-dependent increase in the threshold in the paw pressure test in the inflamed but not in the non-inflamed paw. This increase was prevented by local injection of naloxone and the mu-opioid receptor specific antagonist CTOP (D-Phe-Cys-Tyr-D-Trp-Arg-Thr-Pen-Thr-NH2) as well as by 3-E7, an universal opioid peptide antibody. In rats pretreated with cyclosporin A to suppress the immune system, the antinociceptive effect of TNF alpha was completely inhibited. In concert with previous studies these data indicate that the tested cytokines release opioid peptides (e.g. beta-endorphin and/or enkephalins) from immune cells of the inflamed tissue which act on opioid receptors present on sensory nerve terminals, resulting in antinociception.